Background: Epstein-Barr Virus (EBV) has a great co relationship with human malignancies such as gastric carcinoma. Synonymous codon investigations in viruses could help designing vaccine, to generate immunity. Codon Adaptation Index (CAI) has measured translation elongation rate, among the highly expressed genes. The aim of this study was: usage of "CAI" to measure translation efficiency to know how fast EBV-GD1 could produce its proteins. Methods:The complete genomic sequences of human herpes virus 4 strain GD1 have retrieved from http://www.ncbi.nlm.nih.gov/sites/gquery (GenBank accession no. AY961628) to extract all protein-coding genes. The sequences have analyzed with DAMBE software.
Introduction
The Codon Adaptation Index (CAI) measures the synonymous codon, using bias for DNA or RNA sequence. CAI has known to be an excellent predictor of gene expression in prokaryotes and unicellular eukaryotes. CAI has evaluated the effect of natural selection in pattern of codon usage, and prediction of gene expression level [1, 2] to find highly expressed genes [3, 4] , virus genes adaptation evaluation and their hostages [1] , indication of heterologous gene expression [5] , comparing organisms for codon usage favorites [1] , to find the genes transfection horizontally [6] [7] [8] using the genomic codon for bias detection in genomes [9] to study the cell cycle species [10] , to optimize DNA vaccines [11] , gene therapy [12] , vaccine development and recombinant therapeutics [13] . Some have reported the influence of codon usage on the viral cycle among viruses. Adaptation Studies for host codon usage, have indicated viral genes which codify for critical proteins, tend to use the synonymous codons, which mostly represented in the host genome [14] , but the synonymous codon usage within and between genomes could not be used equally [15] . Epstein-Barr Virus (EBV) is a ubiquitous double stranded DNA virus, derived of human herpes virus family, which has B-lymphotropism. More than 90% of adults have serologic evidence of infection with this virus. It has acquired during early childhood, but the age of infection is much lower in undeveloped countries with low socioeconomic condition [16] . It has been documented that gastric carcinoma, Burkitt's lymphoma, undifferentiated Nasopharyngeal Carcinoma (NPC), Hodgkin's disease, B and T-cell lymphoma, and B-cell lympho proliferations among the immune compromised patients could cause by EBV [17] [18] [19] [20] . EBV infection is ubiquitous. Iran has a high incidence rate of gastric carcinoma with an annual incidence of 26.1 per 100,000 for males and 11.1 for females [21] . In bio pharmacology, researchers have interested to improve translation efficiency that is derived from protein production. Unfortunately, experiments are tedious and the reality is much more complicated. In the current study, DAMBE software (version 5.3.27) has used to assess CAI, to realize how fast EBV-GD1 could produce its proteins. These data might provide and introduce a system and principles in order to understand the pathogenesis and evolution of EBV-GD1.
Materials and Methods
The research study has started in Winter of 2012. All bioinformatics analysis has performed at bioinformatics facility of Faculty of Science in University of Zabol. Sequences of the genome segments of human herpes virus 4 strain GD1 (GenBank accession no. AY961628) have retrieved from http://www.ncbi.nlm.nih.gov/sites/gquery (GenBank accession no. AY961628) to extract all protein coding genes in order to evaluate the effectiveness of CAI from DAMBE [22] . To calculate the CAI for any protein-coding sequence: (1) n is the number of sense codons and the related wij value will always be 1 regardless of codon usage bias of the gene. CAI of a coding sequence (CDS) has calculated from 1) the codon frequencies of the CDS and 2) the codon frequencies of a known highly expressed genes set (often referred to as the reference set) which has been used to generate a column of w values: (2) Where fij.ref is the frequency of codon j in synonymous codon family i, and Maxfi.ref is the maximum codon frequency in synonymous codon family i. The codon whose frequency is Maxfi.ref has been often referred to as the major codon (whose w is 1), and the other codons have referred as minor codons. The major codon has assumed to be the translated optimal codon.
The CAI value of a CDS has calculated as below equation: (3) Where m is the number of synonymous codon families, ni is the number of synonymous codons between the codon family i, and fij is the frequency of codon j in codon family i. The exponent is simply a weighted average of ln(w).
The maximum CAI value is 1 [23] . Relative Synonymous Codon Usage (RSCU) measures codon usage bias for each codon family. It is calculated directly from input sequences. RSCU is a codonspecific index for codon usage, whereas CAI is a gene-specific index for codon usage, which related to gene expression [23] . The general equation for RSCU is: (4) i is codon family, j is specific codon within the family [23] . For example, i for alanine codon family is GCU, GCC, GCA, and GCG, then j would be a specific codon such as GCU. RSCU measures codon usage bias for each codon family. RSCU is 1 whencodon usage bias does not exist, but RSCU would be higher than 1 when its codon is either overused or vice versa [22] .
Results
Human herpes virus 4 strain GD1 genome segment sequences have used to evaluate the effectiveness of CAI from DAMBE. The results have shown that CAI values for the EBV-GD1 genes were 0.76356 ± 0.02957 (Table 1) .
The highest and lowest CAI values were 0.82233 and 0.68321 respectively. The results have shown for alanine codon family (as an example), genes with high-CAI have more codon usage bias with highest RSCU being 2.923 and the lowest being only 0.246. In contrast, for the low-CAI genes, the highest and lowest RSCU is 2.797 and 0.241 (Table 2 and 3) . The results have shown that highly expressed genes mostly had more codon usage bias than lowly expressed genes ( Figure 1 ) but ANOVA for RSCU_H and RSCU_L genes , has not significantly shown difference (P>0.05). 
Discussion
In molecular biology, one of the fundamental questions is genetic codes. In microorganisms, the unequal usage of synonymous codons, due to both of the mutation and the pressure of usual normal selection, has been accepted as the most common hypothesis which could effect on translation level.
The CAI has used highly expressed genes from a species to evaluate the relative merits of each codon. CAI has also used for gene expression and translation efficiency [23] . The mRNA translation efficiency has depended partially on mRNA coding strategy, and has reflected codon usage bias. Codon usage bias has often determined by codon-specific, as well as the other existing gene-specific.
A representative of codon-specific could be the RSCU or relative synonymous codon usage [24] , and a representative of the gene-specific could be the codon adaptation index or CAI. CAI is a measure index of translation elongation rate according to our finding of highly expressed genes [25] . Clarifying in a different better way, highly expressed genes would be under pressure to use abundant, or common, or cheap amino acids. On the other hand, we couldn't produce a big mass of the protein that its amino acids components would be rare or expensive. According to previous data, highly expressed genes which would use codons,have distinguished by the most abundant tRNA, in order to code each amino acid. For this matter, highly biased codon has used in highly expressed genes, especially in organisms with rapidly replication [23] [24] [25] [26] [27] [28] .
Finding the highly and lowly expressed genes in organisms, we might be able to select them as the main targets in pharmacology, especially in vaccine production. CAI has calculated with a reference set of highly expressed genes. The maximum CAI is 1, and the minimum is 0. In general, the higher that the CAI value would be, caused the mRNA have translatedmuch more efficient. Highly expressed human genes typically have CAI value above 0.7, have given the human reference set of highly expressed genes [23] . The results have shown CAI values for the EBV-GD1 genes were 0.76356 ± 0.02957. Our result have agreed with Knipe et al. (2001) that EBV is an extremely efficient virus, which has infected a large majority of the adult population, as well as following primary infection, EBV has remained in the infected host as a lifelong asymptomatic infection [26] . Xia (2007) has determined that the viruses which have caused acute diseases, as well as being pathogen, need to translate their mRNAs efficiently [27] . Figure 1 plots the RSCU for the high-CAI genes (RSCU_H) and low-CAI genes (RSCU_L) of the 64 codons. It has shown that high-CAI genes (representing highly expressed genes) have RSCU values deviating much more from 1 than the low-CAI genes (representing lowly expressed genes) relatively. The results have shown that highly expressed genes mostly had more codon usage bias than lowly expressed genes (Figure 1 ) but ANOVA has not shown a significant difference (P>0.05). This might be related to EBV, that has two different form of existence: latent and productive. The EBV genes that have been expressed during latency, has show codon usage highly different from the genes that would be expressed during lytic growth [29] . For example, what could we say about the tRNA carrying alanine? From the results, GCC is the most frequently used codon, but we might predict that tRNA Ala/AGG might be the most abundant. How could we test this prediction? Unfortunately this is extremely difficult experiment and all these data could be used in order to highlight the genes with high rate of expressions, related to its importance in EBV-GD1, then for this important reason might introduce a basis to understand the pathogenesis of EBV-GD1 to open a window to produce a better product or vaccine, in order to challenge with the virus.
Conclusion
The results might provide and introduce a system and its principles, in order to understand the pathogenesis then evolution of EBV-GD1 and opening a window to make a better product or vaccine to challenge with the virus. Based on the results, we could find which genes or sequences would be highly expressed, or under strong natural selection to maximize translation efficiency and accuracy in order to optimize their codon usage. To say in a different way, selection should be weak for lowly expressed genes that codon usage might largely depend on mutation bias [27] .
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